Ischemic preconditioning targets the reperfusion phase.
Emerging studies suggest that signaling during the myocardial reperfusion phase contributes to ischemic preconditioning (IPC). Whether the activation of PKC, the opening of the mKATP channel, redox signaling and transient acidosis specifically at the time of myocardial reperfusion are required to mediate IPC-induced protection is not known. Langendorff-perfused rat hearts were subjected to 35 min ischemia followed by 120 min reperfusion at the end of which infarct size was determined by tetrazolium staining. Control and IPC-treated hearts were randomized to receive for the first 15 min of reperfusion: (1) DMSO (0.02%) vehicle control; (2) chelerythrine (10 micromol/l), a PKC antagonist; (3) 5 hydroxydecanoate (5- HD,100 micromol/l), a mKATP channel blocker; (4) N-mercaptopropionylglycine (MPG,1 mmol/l), a reactive oxygen species scavenger; (5) NaHCO3 (pH 7.6), to counteract any acidosis. Interestingly, all four agents given at the time of myocardial reperfusion abolished the infarct reduction elicited by IPC (N>6/group): (1) DMSO at reperfusion: 49.3+/-3.6% in control versus 21.0+/-3.6% with IPC:P<0.05; (2) chelerythrine at reperfusion: 57.1+/-2.5% in control versus 60.1+/-3.3% with IPC:P=NS; (3) 5-HD at reperfusion: 53.4+/-6.5 % in control versus 42.6+/-4.4% with IPC:P=NS; (4) MPG at reperfusion: 55.3+/-4.6% in control versus 43.9+/-5.2% with IPC:P=NS; (5) NaHCO3 at reperfusion 53.4+/-2.5% in control versus 59.0+/-3.3% with IPC:P=NS. In conclusion, we report for the first time that PKC activation, mKATP channel opening, redox signaling and a low pH at the time of myocardial reperfusion are required to mediate the cardioprotection elicited by ischemic preconditioning.